II. TESTING PART

A. Testing Device
Closed bomb is a constant volume, gas closed, high pressure resistant container. Figure 1 is a schematic diagram of the structure of closed bomb [2] . 
B. Sample Preparation and Dose Calculation
Test sample is single base propellant. Igniter gunpowder is nitrocellulose. The calculation formula of the igniter gunpowder amount [2] is:
Where: mig is the amount of igniter gunpowder (g);
V0 is closed bomb volume (106.1mL); Δ is charge density The amount of propellant is calculated as:
Where: m is propellant amount (g); αig is the covolume of igniter gunpowder (1cm3•g-1). 
III. TEST RESULT
C. Combustion Test
The P-t curves and dP/dt curves of Δ2 are shown in Table I . After adding isopropyl nitrate, maximum pressure increases because of the combustion of isopropyl nitrate.
Combustion time of triple-base propellant with isopropyl nitrate becomes longer.
D. Gunpowder Force and Covolume
Covolume and gunpowder propellant force are important parameters in the ballistic performance, which are calculated [3] as follows:
Where: f is force powder (J•g-1); α is covolume; Pm1 is the average maximum pressure corresponding to Δ1;
Pm2 is the average maximum pressure corresponding to
Δ2.
The test results in Table I table II.   TABLE II. IMPETUS AND COVOLUME OF SAMPLES After adding isopropyl nitrate, the impetus increases because of the combustion of isopropyl nitrate. The covolume reduces because isopropyl nitrate burns and creates gases.
E. Combustion Rate Laws
Gunpowder combustion is a very complex physical and chemical process, factors that affect the speed of burning gunpowder are too much, and the combustion rate of gunpowder cannot be calculated accurately with theoretical method. Usually the gunpowder combustion rate is measured by test method. In the closed bomb test, for given gunpowder, under certain initial temperature conditions, selecting the appropriate charge density, the P-t curves can be measured. The combustion rate laws are the relationship between combustion rate and pressure which obtained through P-t curves. 
